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Claims 



1 . A host cell transformed with a nucleic acid construct comprising a nucleotide 
sequence encoding a xylose isomerase, whereby the nucleic acid construct upon 

5 transformation of the host cell, confers to the host cell the ability of isomerising xylose 
to xylulose. 

2. A transformed host cell according to claim 1, wherein the nucleotide sequence is 
selected from the group consisting of: 

10 (e) nucleotide sequences encoding a polypeptide comprising an amino acid sequence 
that has at least 40 % sequence identity with the amino acid sequence of SEQ ID 
NO. 1; 

(f) nucleotide sequences comprising a nucleotide sequence that has at least 40% 
sequence identity with the nucleotide sequence of SEQ ID NO. 2; 
15 (g) nucleotide sequences the complementary strand of which hybridises to a nucleic 
acid molecule sequence of (a) or (b); 
(h) nucleotide sequences the sequence of which differs from the sequence of a nucleic 
acid molecule of (c) due to the degeneracy of the genetic code. 

20 3 . A transformed host cell according to claim 2, wherein the host cell is a yeast, 
preferably a yeast that belongs to one of the genera: Saccharomyces, Kluyveromyces, 
Candida, Pichia, Schizosaccharomyces, Hansenula, Kloeckera, Schwanniomyces, and 
Yarrowia. 

25 4. A transformed host cell according to claim 3, wherein the yeast belongs to one of 
the species: S. cerevisiae, S. bulderi, S. bametti, S. exiguus, S. uvarum, S. diastaticus, 
K. lactis, K. marxianus, mdK.fragilis. 

5. A transformed host cell according to claim 2, wherein the host cell is a 
30 filamentous fungus, preferably a filamentous fungus that belongs to one of the genera: 
Aspergillus, Trichoderma, Humicola, Acremonium, Fusarium, and Penicillium. 




- — 6. A transformed host cell according to any one of the preceding claims, whereby 
the whereby the nucleotide sequence encoding a xylose isomerase is operably linked to 
a promoter that causes sufficient expression of the xylose isomerase in the host cell, to 
confer to the host cell the ability to isomerise xylose into xylulose. 

5 

7. A transformed host cell according to claim 6, whereby the promoter is insensitive 
to catabolite repression in the host cell. 



8, A transformed host cell according to any one of the preceding claims, whereby 
10 the host cell comprises a genetic modification that result in a characteristic selected 

from the group consisting of: 

(a) increase transport of xylose into the host cell; 

(b) increased xylulose kinase activity; 

(c) increased flux of the pentose phosphate pathway; 
15 (d) decreased sensitivity to catabolite respression; 

(e) increased tolerance to ethanol, osmolality or organic acids; and, 

(f) reduced production of by-products. 

9. A transformed host cell according to claim 8, wherein the genetic modification 
20 consist of overexpression of endogenous genes, expression of a heterologous genes, or 

a combination thereof, and whereby the gene is selected from the group consisting of a 
gene encoding: a hexose or pentose transporter, an xylulose kinase; an enzyme from the 
pentose phosphate pathway, a glycolytic enzyme, and an ethanologenic enzymes. 



25 10. A transformed host cell according to claim 8, wherein the genetic modification 
consist of the inactivation of an endogenous genes, whereby the gene is selected from 
the group consisting of a gene encoding a hexose kinase gene, the Saccharomyces 
MIG1 and MIG2 genes and hybridising homologues thereof. 



30 11. A transformed host cell according to any one of the preceding claims, whereby 
the host cell expresses one or more enzymes that confer to the host cell the ability to 
produce lactic acid, acetic acid, succinic acid, amino acids, 1,3-propane-diol, ethylene, 
glycerol, j3-lactam antibiotics and cephalosporins. 
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12. A transformed host cell according to claim 1 1, whereby the host cell contains a 
genetic modification that results in decreased alcohol dehydrogenase activity. 

5 13. An isolated nucleic acid molecule comprising a nucleotide sequence encoding a 
xylose isomerase, whereby the nucleic acid molecule is selected from the group 
consisting of: 

(a) nucleic acid molecules encoding a polypeptide comprising an amino acid sequence 
that has at least 53 % sequence identity with the amino acid sequence of SEQ ID 

10 NO. 1; 

(b) nucleic acid molecules comprising a nucleotide sequence that has at least 57% 
sequence identity with the nucleotide sequence of SEQ ID NO. 2; 

(c) nucleic acid molecules the complementary strand of which hybridises to a nucleic 
acid molecule sequence of (a) or (b); and, 

15 (d) nucleic acid molecules the sequence of which differs from the sequence of a nucleic 
acid molecule of (c) due to the degeneracy of the genetic code. 



14. An isolated nucleic acid molecule comprising a nucleotide sequence encoding a 
xylose kinase isomerase, whereby the nucleic acid molecule is selected from the group 

20 consisting of: 

(e) nucleic acid molecules encoding a polypeptide comprising an amino acid sequence 
that has at least 47 % sequence identity with the amino acid sequence of SEQ ID 
NO. 3; 

(f) nucleic acid molecules comprising a nucleotide sequence that has at least 37% 
25 sequence identity with the nucleotide sequence of SEQ ID NO. 4; 

(g) nucleic acid molecules the complementary strand of which hybridises to a nucleic 
acid molecule sequence of (a) or (b); and, 

(h) nucleic acid molecules the sequence of which differs from the sequence of a nucleic 
acid molecule of (c) due to the degeneracy of the genetic code. 

30 

15. A process for producing ethanol, whereby the process comprises the steps of: 
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(a) fermenting a medium containing a source of xylose with a transformed host cell as 
defined in any one of claims 1-10, whereby the host cell ferments xylose to 
ethanol, and optionally, 

(b) recovery of the ethanol. 

5 

16. A process according to claim 15, whereby the medium also contains a source of 
glucose. 

17. A process according to claims 15 or 16, whereby the volumetric ethanol 
10 productivity is at least 0.5 g ethanol per litre per hour. 

18. A process according to claims any one of claims 15-17, whereby the ethanol 
yield is at least 50 %. 

15 19. A process for producing a fermentation product selected from the group 

consisting of lactic acid, acetic acid, succinic acid, amino acids, 1,3-propane-diol, 
ethylene, glycerol, /3-lactam antibiotics and cephalosporins, whereby the process 
comprises the steps of: 

(a) fermenting a medium containing a source of xylose with a transformed host cell as 
20 defined in claims 1 1 or 12, whereby the host cell ferments xylose to the 

fermentation product, and optionally, 

(b) recovery of the fermentation product. 

20. A process according to claim 19, whereby the medium also contains a source of 
25 glucose. 
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Inventive step (IS) Yes: Claims M7 

No: Claims 

Industrial applicability (I A) Yes: Claims 1-17 

No: Claims 

2. Citations and explanations 
see separate sheet 



Form PCT/1PEA/40D(Januaora004) 



22. JUS. 2004 12:16 NED. OCTROOIBUREPU 1 NO. 861 P. 9/47 

INTERNATIONAL PRELIMINARY International application No. PCT/NL03/00049 
EXAMINATION REPORT ■ SEPARATE SHEET 

Reference is made to the following documents: 

D1 ; DATABASE EMBL [Online] 3 March 2000 (2000-03-03) OP DEN CAMP 

H.J.M.: 'Piromyces sp, E2 mRNA for xylose isomerase (xylA gene)' 
Database accession no. AJ249909 XP002201310 

D3: WO 96 24667 A (PRIMALCO LTD ;SUOMALAINEN IRMA (Fl); AHO 

SIRPA (US); SAARELAINEN R) 15 August 1996 (1996-08-15) 

D5: Harhangi et al„ Arch Microbiol. (2003) 180: 134-141 (cited by the 

Applicant) 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 
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